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Introduction

CERES is onboard the Terra (10:30 AM local equator crossing
time), Aqua (1:30 PM), and NPP (1:30 PM) platforms

The CERES 20-km nominal footprint fluxes are instantaneously
averaged in 1° by 1° regions
— The CERES footprint radiances are converted to fluxes using the
CERES ADMs based on imager cloud properties and GMAO
MERRA atmosphere
The regional diurnal flux in between CERES measurements
needs to be estimated to derive accurate daily mean fluxes

The daily regional fluxes are then spatially and temporally
averaged into CERES level 3 products

— To produce monthly global, zonal, and regional fluxes over the 15-
year CERES record
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CERES level 3 data products

« SSF1deg, assumes constant or linear changing meteorology
between CERES measurements to model the diurnal cycle

— Single satellite products

« SYN1deg, uses geostationary derived broadband fluxes
between CERES observations to model the diurnal cycle
— Terra+Aqua+NPP product

« EBAF-TOA, combines the stability of the SSF1deg product and

the accuracy of the regional daily flux means of the SYN1deg
product and removes all known flux biases

— The TOA net flux is constrained to the ocean heat storage

— The clear-sky fluxes are spatially complete, by computing sub-
footprint clear-sky fluxes using the MODIS pixel radiances

— This product allows climate modelers to validate their fluxes with
CERES
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SSF1deg CERES-only (CO) SW product

« SW: assume the observed clouds are constant over
the day and accounting only for changes in the sun
position using a solar zenith angle dependent albedo
models based on scene type

Algeria Namibian Stratus Zambia | rese™.s0 aw

Aqua (1:30 PM)
Terra+Aqua
GERSB (truth)

» The clear-sky desert SW fluxes over deserts are symmetric about noon and
all datasets capture the diurnal cycle

» The stratus and land convection monthly mean dataset SW fluxes will be
biased as a function of satellite sampling time

.. Ng% NASA Langley Research Center / Atmospheric Sciences %
‘ )| 4



SSF1deg CERES-only (CO) LW product

— LW Ocean: linear interpolate LW fluxes in time
— LW Land: assume a half sine fit centered at noon to

estimate the land heating and a constant nighttime
LW flux

Terra (10:30 AM)

Aqua (1:30 PM)
Terra+Aqua
GERSB (truth)

* GERB desert LW fluxes verify that land heating lags the solar cycle
» The monthly mean dataset LW fluxes are very close to GERB, however they

do not replicate the true diurnal cycle
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SYN1deg GEO enhanced Ed3 product
TOA fluxes

« Use 3-hourly 5-geostationary derived BB fluxes to estimate the
diurnal flux signal in between CERES Terra and Aqua flux
measurements to compute the daily mean fluxes

« Calibrate the GEO visible and IR radiances against MODIS in
order to derive consistent GEO and MODIS cloud properties

« Convert GEO NB radiances to BB radiances using MODIS/
CERES empirical and theoretical models to account for
spectral response based on GEO retrieved scene types

 Use the CERES ADMs to convert the GEO BB radiances into
fluxes based on GEO retrieved scene types

* Regress coincident regional CERES and GEO flux pairs
monthly to normalize the GEO BB fluxes with CERES to
maintain the CERES instrument calibration
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SYN1deg CERES+GEO (CG) SW product

CO solid lines Le
gend
(Ceres-Only) Terra (10:30 AM)

i Aqua (1:30 PM)
CCeotted anes Algerla Namibian Stratus Zambia Terevie.
tru

9 ‘ CO CG
96.8 | 96.8 / 12761460 H

5 156.8 [147.5

| 1468

I

* The 3-hourly SW GEO derived BB fluxes replicate the GERB fluxes more
accurately than CERES-only

» Terra+GEO and Aqua+GEOQO datasets are more consistent than Terra-only or
Aqua-only

* A single satellite SW CERES+GEO dataset is an improvement over the Terra
and Aqua CERES-only dataset
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SYN1deg CERES+GEO (CG) LW product

CO solid lines Le
gend
(Ceres-Only) Terra (10:30 AM)

CG dotted lines Aqua (1:30 PM)

(Ceres&Geo0) ) - Terra+Aqua
Algeria Namibian Stratus

247.3 | 246.6 240.9 | 240.2
248.2 | 2435 A 242.4 | 240.2
246.0 | 245.8 240.4 | 240.1

LW (W/m?)

274.9 |274.3
274.2 |2741
274.2 2741
274.0

 The CERES+GEOQO LW have a similar diurnal shape as GERB over stratus
and land convection, however, over the desert the CERES+GEO has a

greater diurnal amplitude
 All LW approaches have similar monthly means, but their diurnal shapes

differ
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CERES-Only minus CERES+GEO 9-year mean bias

- 239.4 238.9 238.9 238.8
| T S N BTN

-1 R Doelling et al. 2013
LW (W/m?)

» 9-year regional differences can be as large as 25

and 8 Wm-2 in the SW and LW respectively

* However, accounting for the diurnal cycle only
changes the global SW flux +1.2 Wm-2, neither
Terra or Aqua capture both the maritime stratus or

land convection
* The global LW flux difference is within 0.5 Wm-2




Improved GEO-derived LW fluxes for CERES
Edition 4 reprocessing

Parameter Edition3 _______________|Editond ______________

GEO sampling 3-hourly 1-hourly

LW NB to BB 11um radiance and column weighted  Use the 6.7um and 11um radiance
from GEOS-4/5

CERES minus GERB hourly LW flux comparison, Jan 2010 * With regional normalization
SaharaDeset —  Ed3  *f 1| the Ed4 CERES+GEO LW

I 11 fluxes are more consistent than
the Ed3 LW fluxes
* This implies that the GEO LW
TerratGEO ~{] fluxes are more accurate for
Aqua+GEO ' 1| Ed4 algorithm
Terra+Aqua+GEO 1} » This will provide consistent
CERB |} SYN1deg LW fluxes when Terra
instrument fails and the CERES
relies only on the 1:30 local
time orbits
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CERES+GEO LW minus GERB hourly fluxes
Jan2010 no reglonal normalization

1 hourly 3 r Monthly1 hourly

N,
g.

Ed3 1-hour

% Bias Monthly Daily 3-hour | 1-hour | Monthly Monthly
RMS RMS RMS RMS 3-hour 1-hour

2.94 3.86 4.14 2.41
1.72 2.62 2.95 1.26

I * Observed 6.7pum and 11um calibrated against MODIS is more effective %
@ than the assimilated GEOS water vapor
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CERES+GEO LW minus GERB hourly fluxes
Jan 2010 with regional normalization

Ed3 1-hour

% Bias Monthly Daily 3-hour | 1-hour | Monthly Monthly
RMS RMS RMS RMS 3-hour 1-hour

0.53 1.85 3.26 3.61 1.03

0.59 1.54 2.48 2.81 0.97

» With CERES regional flux normalization reduces the overall RMS errors
* Ed4 is an improvement over Ed3 for all temporal resolutions except monthly means




GEO CALIBRATION
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Geostationary Update

 Meteosat-11 (0°E) successfully launches August 10, 2015
—  Will replace Meteosat-10 in March 2018, currently in standby mode
* Meteosat-8 (40°E) to replace Meteosat-7 (57°E) in November
2016

— Meteosat-7 will be decommisioned
« Himawari-8 (140°E) becomes operational July 6, 2015
— CERES Ed4 to begin processing from July 2015
« GOES-R (16) (135°W) to launch in March 2016
— Operational no earlier than 4-6 months after launch
 FY-2G (105°E) is available on McIDAS, since June 3, 2015
— Replaced FY-2E (105°E)
— FYZ2E (86°E) is now the primary China-West position
— FY2D (86°E) has been decommisioned

INSAT-3D available on McIDAS from Nov 2014 to present
— CERES Ed4 to begin processing from Nov 2014
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Geostationary Satellite Time Series
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INSAT-3D

« Launched July 25, 2013 at 82° East
— Operational from Jan 16, 2014 till 2021
— Second INSAT-3DR to be launched in 2015 at 74° East with
same imager as INSAT-3D
 First Indian 2" generation imager satellite
— 0.65um, 1.6um, 3.9um, 6.8um, 10.8um, 12um
* McIDAS record starts in November 2014 to present
— Collaborative effort between IMD, ISRO, McIDAS and CERES
— Some data available from April 28, 2014

» Test imager calibration and sensor linearity against
Aqua-MODIS
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INSAT-3D/Aqua-MODIS 0.65um channel

IN3D vs AQUA (SBAF corrected) (C6) IN3D vs AQUA, 2014-2016, OCEAN_ONLY_With_SBAF
2015_06 DAY 0.646um VIS, 0.65um (C6)

1.0

I ! I ! I
IN3SD AQUA
220.4 170.35
107.6 95.75
470.6 393.12
354 947
435.2 383.65

SLOPE ’ SLOPE 1.127e-4

OFF 0.8114
XoffPC - : R’ 0.6915 1
STDerr

R

STDerr%

NUM

PC 0.8895

SLP 0.8945 1
FOR[28.0] 0.8853 IN3D Day Since Launch (Jul 25, 2013)

0 200 400 600 800
IN3D DAY CH1(0.65um), CNT (10 bit)
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* November 2014 to present available at McIDAS
 The visible sensor is linear with respect to AQqua-MODIS band 1
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INSAT-3D/Aqua-MODIS IR channels

IN3D vs AQUA (C6)
2015 03 DAY 6.765um

180 L.
180

WV

T T T

IN3D AQUA
AVE 248.41 244.84
SDV 6.02 5.79
MAX 263.25 259.87
MIN  201.02 200.72
RNG 62.23 59.15

SLOPE
)égffPC

STDerr%
NUM
BIAS(X-Y)
RMS
RMS%
e

X
lFOFf/[ 0.0]

1 L 1

0.9553
-6.48 |
0.9886
0.25
3610 ]
3.57
3.63 -
1.48
0.9606
0.9663
0.9856

200 220 240

260

280

IN3D DAY CH3(6.8um), Temperature (K)

AQUA DAY CH4(11.015um), Temperature (K)

320

300

280

260

220

200

180 L.
180 200 220 240 260 280 300 320
IN3D DAY CH4(10.7um), Temperature (K)

IN3D vs AQUA (C6)
2015_03 DAY 11.015um

240

T 1
L IN3D AQUA

AVE 294.41 294.56
-SDV 9.95 10.14
MAX 300.55 301.21
I MIN  205.09 205.56
. RNG 95.46 95.65

SLOPE
XoffPC

R
STDerr%
NUM
BIAS(X-Y)
RMS
RMS%
PC

SLPyx
FOF{[IO.O]

1 L 1 L 1 L 1

0.9974 |
0.18

1.0178
5.397

2621 -
-0.15
0.57 1
0.19 |

1.0192

1.0205 |

11‘0005

* IR channels are well calibrated
* No spectral response differences removed

AQUA DAY CH5(12.029um), Temperature (K)

320

300

280

260

220

200

180

IN3D vs AQUA (C6)
2015_03 DAY 12.029um

240

T T T T T
L IN3D AQUA
AVE 291.28 292.54
-FSDV  10.88 11.11
MAX 299.05 300.29
I MIN 203.23 204.40
L RNG 95.82 95.89

SLOPE
)FggffPC

STDerr%
NUM
BIAS(X-Y)
RMS
RMS%
PC

SLP
FOF?,[)I(OAO]

1.0206
1.0215 |
1.0044

180 200 220 240 260 280 300 320
IN3D DAY CH5(12.0um), Temperature (K)

 CERES Ed4 processing will incorporate INSAT-3D beginning in November 2014

ASA
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FY/Aqua MODIS
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FY2G vs VIIRS (SBAF corrected)
2015_06 DAY 0.672um

T T T T T
FY2G VIIRS
r AVE 23618. 191.79
SDV 10827. 85.22
L MAX 49408. 391.05 -

MIN 268. 10.99
| RNG 49141. 380.06 .
. &
s
L . ”., 4 .
R 45 SLOPE 0.0077
O XoffPC -1165. 1
1 e 0.9678
L 5 A STDerr% 7.99 -
" NUM 443
SLP X 0.0080
[0. O] 0. 0081

0 1 2 10424 1043 6'10448 10460 10*

FY2G DAY CH1(0.73um), CNTA2 (8 bit)

AQUA DAY CH4(11.015um), Temperature '

VIIRS DAY CH3(10.763um), Temperature (K)

[
R
C

280
260 ’
240 .
220 ’

200

FY2D vs AQUA (C5)
2007_12 DAY 11.015um

T T T T T T T

FY2D AQUA
| AVE 282.17 281.11
300FSDV 27.32 26.34
MAX 309.55 306.04
" MIN 189.72 193.61
280 L RNG 119.83 112.43
260
SLOPE  0.9557
240 XoffPC -9.52 7
I 0.9828 |
STDerr% 1.23
220 NUM 1176 -
BIASX-Y)  1.06
- ngv ?gé
200 ° 0 96'37
180 . RyXOO] 09958

180 200 220 240 260 280 300 320
FY2D DAY CH4(10.8um), Temperature (K)

FY2G vs VIIRS
2015_06 DAY 10.763um
320 T — T T T
FY2G VIIRS
| AVE 284.06 286.81
300SDV  25.13 25.39
MAX 296.19 298.90
' MIN 188.03 189.69
L RNG 108.16 109.21
SLOPE  1.0101
XoffPC 0.17 7
R 0.9995 |
STDerr% 0.19
NUM 1266 -
BIAS(X-Y) 2.75
RMS .82
RMS% 098
L SL 1. 0105
180 : . . | . . . IFO [00] 10097

180 200 220 240 260 280 300 320
FY2G DAY CH3(10.8um), Temperature (K)

* The Chinese
GEO quality
continues to
improve

* FY2G became
operational in
June 2015 at
105°E

* FY2E moved
from 105°E to
86.5° E in June
2015

* FY2D became
operational in
Aug 2007 at
86.5°E,
decommissioned
in June 2015

%

b |4

2nces



Himawari-8

« Launched October 7, 2014, sub-satellite point 140°E
— Operational from July 6, 2015 and projected to 2022

— First 3@ generation GEO imager launched
— Himawari-9 to launch in 2016

* Is very similar to the GOES-R imager
— 16 channel imager, with bands similar to MODIS or VIIRS

0.46, 0.55, 0.65, 0.86, 1.6, 2.25, 3.9,6.3, 7.0, 7.4, 8.6, 9.6, 10.5,
11.2,12.4, 13.3um

— GOES-R to launch in March 2016

« Test imager calibration and sensor linearity against NPP-
VIIRS
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mawari-8 Full Disc Scan

Hi

 Full disc scan
every 10 minutes,
performed in 2
minutes

* 0.5-km 0.65um
* 1-km 0.46, 0.55
and 0.86 um

« 2-km 1.6, 2.25,
and all IR channels

» 22000x22000 full
disc pixel resolution
for the red channel
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Himawari-8/NPP-VIIRS visible channel ray-

matched radiance pairs, July 2015
0.49 uym 0.56 um 0.67 um

HIM8 VIIRS HIM8 VIIRS HIM8 VIIRS
628.0 230.55 AVE  636.8 218.35 L AVE  660.3 187.47
346.4 133.15 -SDV  363.7 129.87 SDV  406.3 119.92
1541.5 582.66 MAX 1517.6 531.66 MAX 1510.1 440.07
162.6 53.56 MIN = 122.7 34.50 'MIN 586 11.27
1379.0 529.10 - RNG 1394.9 497.16 RNG 1451.4 428.79

SLOPE
XoffPC
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STDerr%
NUM

PC

SLOPE
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SLPyx 02955 1
FOR[200] 0.2933

L L 1
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HIM8 DAY CH3(0.64um), CNT (11 bit)
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T .
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311.2 4.30
1035 1.53
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215 0.02
4846 7.16

SLOPE  0.3566
)F(RQHPC 24.6

STDerr%
NUM

0.3 SLPyx 03576
SLPyx  0.3850 | FORy[Z0.0] 0.3547
FOR([20.0] 0.3803 . | ;

0 500 1000 1500 2000
HIM8 DAY CH1(0.47um), CNT (11 bit)

0.86 um

HIM8 VIIRS
759.8 132.24
422.7 76.09
1511.7 267.29
342 254
1477.5 264.75

0 . L . L
0 500 1000 1500 2000
HIM8 DAY CH2(0.51um), CNT (11 bit)

0

VIIRS DAY CH2(0.555um), Radiance (Wm?sr'um™)
VIIRS DAY CH3(0.672um), Radiance (Wm*sr'um™)

1.6 um

T
HIM8 VIIRS
321.7 13.06
138.5 6.05
699.3 29.60
228 0.06
676.5 29.

SLOPE
XoffPC
RZ

STDerr%
NUM

SLOPE  0.0435
XoffPC :

STDerr%
NUM

PC 0.(
SLPyx 0.0438
FOR[2(=AO] 0.0433

SLOPE
XoffPC
RZ

STDerr%
NUM

PC 0.01
SLPyx  0.0148
FOR[20.0] 0.0148

SLPyx 01802 |
FOR[20.0] 01790

0l ! .
0 500 1000 1500 2000
HIM8 DAY CH4(0.86um), CNT (11 bit)
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HIM8 DAY CH5(1.6um), CNT (11 bit) ¢
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Himawari-8/NPP-VIIRS window channel ray-
matched radiance pairs, July 2015

10.7/10.4 pm

320 '
HIMB VIIRS

[ AVE 292.96 292.54
300|SDV 1374 1392
MAX 302.67 30181
FMIN_ 194.92 193.20
0g0|-RNG 107.75 108.61

10.7/11.2 ym

320 T T T
H|M8 VIIRS

[ AVE 291.77 292.22
300(-SDV 1470 14.84
MAX 301.57 301.81
" MIN_ 193.70 193.20
080 L RNG 107.87 108.61

320 LA

I HIM8 VIIRS
AVE  290.92 290.79
300|-SDV 11.88 11.88
MAX 304.20 303 54
[ MIN 195,09 194.65
0g0|-RNG 109.11 108.89

260

260 260

SLOPE 240

240 XoffPC
I R

STDerr%
220 NUM

SLOPE 1.0133 ] SLOPE 1. 0095

240

220
BIAS(X-Y) 220
RMS
RMS%

SLPyx 0. 9999
FOR[ 0. 0] O 9995

RMS%

SLPyX 1. 0100
FOR[OO] 1 0016

0.50 1 I
0.17_ 200

SLP X 1.0135 |
FOR[ 0. O] 0 9986
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HIM8 DAY CH8(8.6um), Temperature (K) HIM8 DAY CH9(10.4um), Temperature (K) HIM8 DAY CH10(11.2um), Temperature (K)
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» The Himawari-8 IR calibration is very similar to VIIRS, no spectral differences
accounted for

» The Himawari-8 visible has a very linear sensor compared with VIIRS
 CERES Ed4 processing will incorporate Himawari-8 beginning in July 2015
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Possible CERES improvements using

Himawari-8 data

Can apply MODIS/VIIRS Ed4 imager cloud algorithm

— Using all MODIS or VIIRS channels

— Can test the code at 2-km resolution, currently GEOs are
processed at the 8-km resolution

— This makes it possible for higher resolution 0.5° products

Can test higher temporal resolution time-space averaging,
currently using 1-hourly data

Can test using more channels in the GEO narrowband to
broadband algorithms

Compare the Himawari-8 TOA and surface fluxes against
Edition 4 data

— First test MODIS-like cloud code retrievals with the current Ed4
TISA and SARB codes, then with improved GEO fluxes

— Lastly test higher spatial and temporal resolution fluxes
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GEO CLEANING
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Ed4 GEO improvements

1-hourly GEO imager fluxes and cloud retrievals

— Ed3 3-hourly GEO
4-channel GEO cloud retrievals

— Ed3 2-channel GEO cloud retrievals
Water Vapor channel used to derive LW TOA flux

— Ed3 used column weighted relative humidity from GEOS-4
GEO image quality control performed by automated bad scan
line detection program and human bad scan line removal
algorithm

— Ed4 has 7 times the number of GEO images than Ed3

— Ed3 post 2012 GEO image quality control performed by humans

— Ed3 pre 2012 no GEO image quality control

NASA Langley Research Center / Atmospheric Sciences
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MTSAT-1R 3.7um temperature adjustment
Jan 2006 | | Feb 2006 | Mar 2006

340 340

MTS1 AQUA
| AVE 291.04 292.26
320-SDV  13.60 13.43
MAX 305.00 306.75
I MIN 257.37 257.65
300+ RNG 47.63 49.10

MTS1 AQUA
| AVE 287.32 297.31
-SDV 6.53 5.78
MAX 294.67 306.37
I MIN 247.55 260.72
| RNG 47.12 45.65

MTS1 AQUA
| AVE 289.95 295.04
320FSDV  13.60 10.87
MAX 303.84 304.47
I MIN 241.08 259.66
300 L RNG 62.76 44.81

280 280
| " SLOPE  0.9833 |
260 o XoffPC -4.977
I STDerr %

UM

BIAS(X Y)
RMS 1.73

Bias = -10K | _ . Bias = -1.2K |
o 200 200

200 220 240 260 280 300 320 340 200 220 240 260 280 300 320 340 200 220 240 260 280 300 320 340
MTS1 DAY CH2(3.75um), Temperature (K) MTS1 DAY CH2(3.75um), Temperature (K) MTS1 DAY CH2(3.75um), Temperature (K)

SLOPE  0.7414 |

SLOPE  0.8607 | 7
260 XoftPC

)F({gffPC -49.53 ]
STDer%
NUM

BIAS(X-Y) 240 240
RMS

220 220

AQUA DAY CH2(3.792um), Temperature (K)
AQUA DAY CH2(3.792um), Temperature (K)

* Feb 15, 2006 is when the 3.7um was changed

» Before correction, the entire MTSAT-1R domain was cloudy at night

* This is a problem for the 4-channel code, which stopped processing
during 2005, and prompted processing 2008 until this problem was solved
 3.7uym correction: T, = 1.0261-T 4 + 1.39
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MTSAT-1R data drop out

Sept 9, 7 GMT Sept 10, 6 GMT, | Sept 12, 6 GMT,

visible

Linear features can easily be detected by Konstantin’s program
Stray light banding, data drop out, or saturation is much harder
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MTSAT-1R, 3.7um channel, Oct 8, 2008,
12-15 GMT




Met-7, WV channel, Feb 11, 2008; 19-22 GMT




GEO cleaning statistics for 2008

Number of images with bad scan lines

GOESE |25 42 |6 |7 12 |13 Je6 4 Jo |37 [0 |4
GOES-W |6 |4 |6 |10 J24 23 f2o 2 ju Jo 13 |24

Met9  Jo |2 1 J2 f2 Jo vt Jo f2 |1 |2
MTSAT-1 |81 |47 [30 |18 [23 |66 |42 [17 |71 |18 |26 |27
MET-7 |1 132 (33 [10 [6 |16 |9 [37 |36 [14 |2 [T
Number of removed scan lines
e I O O o T
Gorsw (s[5 |15 [m Jow [wo[w [ [0 [0 |15 |»

sa o Jumfe (5 [0 Jo 5 [1 Jo [v |5 [
MTSAT 32381 | 8590 | 6253 | 4705 | 1945 | 6418 | 6506 | 1956 | 8848 | 6600 | 2897 | 3654

.. N%“ NASA Langley Research Center / Atmospheric Sciences %




default

Number of unusable images

GOESE

GOESW

MSG

MTSAT

Cloud code

GOESE

GOESW

MSG

MTSAT

No Scan

GOESE

GOESW

MSG

MTSAT




Ed4 GEO cleaning schedule

6 months of GEO imagery can be cleaned every week
— Have cleaned 2008 and 1st half of 2009
— Cleaning the 2"d half of 2009 this week

Schedule

— 2008 to 2010, then 2005 to 2007, Process for EBAF-TOA to
determine the SW and LW calibration adjustments to maintain the
net balance based on the ocean heat storage

— 2000 to 2004, then 2011 to present
EBAF period should be finished by early November
— Run SYN1deg-lite off-line to keep schedule

14-years of processing should be finished by mid-March
— Run by the DAAC

NASA Langley Research Center / Atmospheric Sciences %
w7



SSF1deg Ed3 — Ed4
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SSF1deg-Month Ed3 minus Ed4 TOA fluxes

06/2005 06/2006 06/2007 06/2008 06/2009 06/2005 06/2006 06/2007 06/2008 06/2009
06/2006 06/2007 06/2008 06/2009 06/2005 06/2006 06/2007 06/2008 06/2009

* The Ed3 minus Ed4 all-sky TOA flux is dependent on the CERES instrument
calibration and improved ADMs
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* The Ed3 minus Ed4 clear-sky flux is dependent on the cloud properties
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SSF1deg Ed3-Ed4 cloud properties,
2005-2009

Total clouds, | DayNight

Total clouds, [DayNight

Ice Cloud Areol Fraction (%) | Liquid Cloud Area|Fraction (%) | Cloud Area Frjaction (%)

N Total clouds{ DayNight
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o
i
o
O,
O}
O
Q |
P;D.
O k-
gl
—

O |
O-L

loud Visible Optikal Depth (1)
Total clouds, | DayNight

* The low cloud amount has increased by 10%, ice clouds reduced by 2%
 Cloud temperature and optical depth have decreased by 0.5K and 0.5 A\ |4




SYN1deg Ed3 — Ed4
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SYN1deg-Month Ed4 minus Ed3 TOA fluxes, Jan-Jun 2008

All-sky * | Clear-sky'

* The Ed4 minus Ed3 SYN1deg is consistent with SSF1deg difference
» The SYN1deg clear-sky LW difference (-2.5Wm-2) is greater than for
SSF1deg (-1.5 Wm-2)
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SYN1deg-Month Ed4 minus Ed3 clouds,
Jan-Jun 2008

June - 2008 ** Anomaly Field *>*

une - 2008 ** Anomaly Field **

» The Ed4 total cloud amount is 6% greater than Ed3, SSF1deg (6%)
» The Ed4 optical depth is -3 less than Ed3, SSF1deg (-0.5)
-+ The Ed4 cloud temperature is 1K less than Ed3, SSF1deg (-0.5K)




SYN1deg-Month Ed4 minus Ed3 clouds,
Jan 2008

January - 2008 ** Anomaly Field **
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TISA Edition 4 deliveries

GGEO grid is being processed at 6 months/week

— Near real-time processing projected in mid-March 2016

Finish validating the SSF1deg and SYN1deg-lite codes this month
— For Ed4 EBAF TOA flux processing

Deliver Cldtyphist by October, previously known as ISCCP-D2like

— CERES MODIS and GEO monthly hourly and monthly cloud properties stratified
by optical depth and pressure

— Compare with the SYN1deg-Mhour dataset, which has been developed and
tested since the last the CERES science team meeting
FluxByCloudTyp product in 2016, new

— Instantaneous gridded CERES fluxes by cloud type as in CldTypHist, based on
sub-footprint MODIS derived broadband fluxes

— Begin testing the product format with CLARREO users
Validate the TISA Ed4 products and write DQS

— Compare products for consistency and with GERB and ScaRaB diurnal fluxes
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TISA Future Efforts

« Transfer the GEO calibration reference from Aqua-
MODIS to NPP-VIIRS

* Improve the GEO SW narrowband to broadband
fluxes

— Build snow directional models from Ed4 data
— Use Lusheng’s theoretical 32 channel spectral ADMs
— Use Himawari-8 multiple visible channels

* Improve the TISA code robustness, modularization
and scalability for Edition 5
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